The Late His Majesty King Hussein of Jordan, the region's longest-serving leader, died on Sunday, 7 February 1999. Although it came as no surprise, that did not lessen the grief by Jordanians. Indeed, this event in the contemporary history of Jordan is important for its emotional, political and economic implications. This paper uses the standard GARCH, exponential GARCH (EGARCH) and the GJR models to examine the conditional volatility associated with two major dates associated with King Hussein. These are the official denial that Hussein may die within three months and the date of his death.
I. Introduction
The Hashemite Kingdom of Jordan occupies an area of about 89,000 square kilometers. Its population is about 4.5 million and with an annual increase of about 3.0%, Jordan is considered to be one of the fastest growing countries in the world.
The demographic profile of Jordan is similar to that in most advanced economies. The urbanization rate is about 70%, life expectancy is around 70 years and the adult literacy rate is about 85%.
Jordan's natural resources base is very limited. Other than Potash and Phosphate, the country has no natural resources. This is why, traditionally, the economy has relied heavily on foreign aid, worker's remittances and external debt.
Any attempt to analyze the economic performance of Jordan is fraught with numerous difficulties. The country has passed through many internal and external disturbances (economic and political) and these make the detection of any underlying economic trends extremely difficult. These disturbance sources include the 1967 Arab Israeli The Amman Securities Market (ASM) was established in 1978. Since its formation, the market has experienced some growth in a number of aspects. In 1978, for example, the total number of listed companies was 66. By the end of 2002, this number increased to 161. Moreover, the fact that the market capitalization of all listed companies as a proportion of GDP is equal to about 76% (2002) is an indication of the relative importance of the market. However, similar to many emerging markets, the ASM suffers from a number of weaknesses. In 2002, for example, 10 companies only accounted for about 70% of the total market in terms of market capitalization and trading volume. In other words, the market is concentrated in terms of market capitalization and trading volume and most listed shares are thinly traded on the secondary market.
Relative to the above-mentioned political and economic instability sources, it can be argued that the most natural occurrence and peaceful change that Jordan had to face, the death of King Hussein, was, potentially, the most important as far as its impact on ASM's share prices. Indeed, this event in the contemporary history of Jordan is important for its emotional, political and economic implications. King Hussein's death was felt far outside the grieving Kingdom. At the funeral, former presidents Clinton, Bush, Carter, and Ford represented the United States. The British prime minister, the French president, and the German Chancellor were also present. The former president of Russia (Yeltsin), despite of his illness, also attended the funeral.
In a show of unusual political diversity, leaders of most Arab leaders were side by side with many western political leaders.
Given the special status of the late His Majesty King of Hussein, this paper attempts to examine the impact of his death on the conditional volatility of the ASM. In Table   1 , we report the events surrounding the date of Hussein's death.
Table 1 Highlights of King's Last Days
The issue of stock market volatility has received great attention in the finance literature. High levels of volatility can adversely affect stock markets and undermine the financial system as a whole. Volatility also discourages risk-averse investors and savers, and stock market fluctuations may raise the cost of capital to corporations 1 and may also increase the value of the "option wait" and hence delay investments.
Volatility tends also to discourage firms from seeking a stock market listing or attempting to raise funds by new issues. Thus, high levels of market volatility can impede investment and slow overall economic growth (De Long et al., 1989) 2 .
A large number of theoretical and empirical studies have attempted to explain the sources of volatility in stock market returns 3 . The debate surrounding nonfundamentals in equity markets has been rekindled in recent years by the publication of the volatility tests of Shiller (1981) and LeRoy and Porter (1981) . They both found, based on a simple present value model with a constant discount rate, that stock market volatility is greater than could be justified by subsequent changes in dividends. These studies were then followed by Roll (1988) who found that only approximately one-third of the monthly variation in individual stock returns can be explained by systematic economic influences. The results of Cutler et al. (1989) indicate that macroeconomic news can explain only between one-fifth and one-third of the movements in stock market indices. These conclusions can also be found in Schwert (1989) who found that, although there is weak evidence that macroeconomic volatility can help predict stock return volatility, the amplitude of the fluctuations in aggregate stock market volatility is difficult to account for using simple models of stock valuation, especially during the Great Depression.
In addition to the impact of economic variables, it is plausible to argue that noneconomic variables could contribute to stock market volatility. While there have been many papers that examined the impact of political events on business cycles 4 , few papers have examined the impact of political events on financial markets. This may due to the lack of data or difficultly of modeling political events. Among the limited studies are Willard et al. (1996) who found some significant evidence that the turning points in the US Civil War were reflected in the price of the Greenbacks. Erb et al. (1996) also found a significant relationship between equity market volatility and political risk as measured by the ICRG political risk ratings in emerging markets.
Recent work by Bittlingmayer (1998) suggests a close relationship between political risk and market volatility during the transition from the Imperial to Weimar Germany.
However, Cutler et al. (1989) found little evidence of political news having a significant impact on the US market.
This paper attempts to add to this "growing" literature by focusing on the explanatory power of the sad and somewhat expected death of King Hussein on the volatility of equity returns in the Jordanian capital market. The analysis of volatility in leading finance journals has been advanced by the development of sophisticated econometric models in which the conditional variance of returns is permitted to vary over time.
The principle advantage of employing such models is the ability to capture the common empirical observations in daily time series: fat tails due to time-varying volatility, skewness resulting from mean non-stationarity, non-linearity dependence, and volatility clustering.
In this paper, we employ three different Autoregressive Conditional The remainder of the paper is organized as follows. In Section II, we provide a description of the methodology used in the paper. In Section III, some statistical 5 Levine and Zervos (1998) and Spyrou and Kassimatis (2001) reported that stock market development measured by volatility of stock returns has negative effect on economic growth.
analyses are carried out to verify that the often-cited properties of daily financial time-series data are represented in our sample. Section IV contains a description of the model and a discussion of the empirical evidence. Finally, section V concludes the paper.
II. Methodology
Prior to estimating the impact of the somewhat expected death of King Hussein on the volatility of the ASM, we need to determine an appropriate model that can best describe the behaviour of stock returns during the period under consideration. In this study, we employ three different Autoregressive Conditional Heteroscedasticity (ARCH) specifications: the standard GARCH, exponential GARCH (EGARCH) and the GJR models. We employ various specification tests to determine which model provides an adequate explanation of returns and volatility in the Jordanian market.
Finally, the appropriate model is used to calculate the conditional volatility of stock returns over time i.e., time-varying volatility.
The GARCH class of models used in this study has proven to be particularly suited for modeling the behavior of financial data. As emphasized by Pagan (1996) The series are characterized by leptokurtosis, which could be related to the timevariation in the conditional variance. Finally, some series exhibit asymmetric behavior in the conditional variance (leverage effects).
The autoregressive Conditional Hetroscedasticity model (ARCH) has been introduced by Engle (1982) and generalized by Bollerslev (1986) . β the persistence of volatility to a shock or, alternatively, the impact of "old" news on volatility. Engle and Bolleslev (1986) show that the persistence of shocks to volatility depends on the sum of β α + . Values of the sum lower than unity imply a tendency for the volatility response to decay over time, and at a slower rate the closer the sum is to unity. In contrast, values of the sum equal to (or greater) unity imply indefinite (or increasing) volatility persistence to shocks over time.
It is often observed that downward volatilities in financial markets are followed by higher volatilities than upward movements of the same magnitude. However, the GARCH model imposes symmetry on the conditional variance structure that may not be appropriate for modeling the behavior of stock returns. To deal with this problem, Nelson (1991) proposes the exponential GARCH or EGARCH model. Under the EGARCH (1,1) the conditional variance is given by: A frequently used alternative specification to the conditional volatility process is the model proposed by Glosten et al. (1993) . This model (the GJR) extends the GARCH model to allow for asymmetric effects by including an indicative dummy as shown by the following equation:
( ) If the sum of these parameters is less than one, the shock dies out over time; a value close to one means that a shock will affect the conditional variance and the forecast of it for quite some time. If the sum of the parameters is equal to one, the shock will affect volatility into the indefinite future.
Models with the sum of these parameter values that equal one are called integrated GARCH models or IGARCH.
To complete the GARCH model, a mean equation must be specified. Thus, we propose the following specification for the mean equation:
where, t P and 1 − t P are the stock prices at time t and t-1 respectively, and t ε is a random error (independent and normal distribution,
If Equation 4 is re-arranged so that the lagged logarithmic stock price is moved to the left-hand side of the equal sign, we get a function that states that relative stock returns will be a linear function of a constant and news (residuals) -the mean equation. In the empirical test, we will add a moving average term, MA(1), on the right-hand side of the mean equation to cope with any serial correlation which may be caused by nonsynchronous trading in the stocks.
The main assumption under the GARCH models mentioned above is that the conditional distribution of returns is normal, i.e. the standardized residuals of these models should be normal. However, in practice, despite the flexible functional forms specified above, there is often excess kurtosis in the standardized residuals of GARCH models. To deal with this problem, Bollerslev and Wooldrige (1992) studied quasi-maximum likelihood (QML) estimation of GARCH models. They argued that under a correct specification of the first and second moment, consistent estimates of the parameters of the model could be obtained by maximizing a likelihood function constructed under the assumption of conditional normality. Consistent parameter estimates can then be obtained using a robust covariance matrix estimator. Therefore, in this study we compute the QML covariance and standard errors using the methods described by Bollerslev and Wooldrige (1992) and Glosten et al. (1993) .
To determine which specification provides an adequate explanation of returns and volatility in the Jordanian market, some diagnostic tests are performed. First, we examine whether the standardized residuals of the estimated models display excess skewness and kurtosis. If properly specified, the GARCH models should be able to significantly reduce the excess skewness and kurtosis present in normal returns.
Second, we examine whether the squared standardized residuals of the models are independent and identically distributed. Third, we examine whether the standardized residuals of the estimated models display ARCH effects (ARCH-LM test). Properly specified models should be able to significantly remove the ARCH effects. Fourth, we test whether the standardized residuals of the estimated models display nonlinearity relationships (Ramsey (1969) 
REST test). The Schwartz Information
Criterion (SIC) is also reported for each specification used, which allows degrees of freedom free comparison of the models' performance.
III. Data Description
To investigate the effect of the death of King Hussain on the volatility of the ASM, the daily closing price index of the market for the period from January 1998 to December 1999 is used. The daily stock returns, r t , are calculated using the first differences of the logarithmic price index, i.e.
where P is the price index in days t and t-1 respectively. After excluding non-trading days, the daily time series consists of 486 observations. The daily logarithmic returns and squared returns are first tested for the presence of autocorrelation and stationarity. Table 2 reports descriptive statistics which show that the returns exhibit skewness and significant kurtosis.
The series indicates significantly flatter tails than does the stationary normal distribution. The coefficients of skewness indicate that the series typically has asymmetric distributions skewed to the right. In addition, the return series displays excess kurtosis. In this case, the null hypothesis of coefficients conforming to the normal value of three is rejected. Thus, the return series is leptokurtic. That is, its distribution has thicker (flatter) tails than the normal distribution. The hypothesis of normality is rejected by the bivariate Jarque-Bera test and this confirms the results based on either skewness or kurtosis. From the Ljung-Box test statistics for twelfthorder serial correlation for the levels, the returns show autocorrelation. We thus reject the null hypothesis of no serial correlation and homoscedastic daily returns (uncorrelated squared returns). Furthermore, the ARCH-LM test statistics report highly significant changing volatility. These results suggest the presence of timevarying volatility. This is the so-called stylized fact of volatility clustering in return series. Table (2) also shows that the Phillips-Perron (PP) and the Augmented Dickey Fuller (ADF) unit root tests strongly reject the hypothesis of non-stationarity, indicating that the return series displays a degree of time dependence. These results support the behavior of stock prices being characterized by a martingale process. The REST (Ramsey, 1969) test statistic suggests the presence of non-linearity in the series.
Based on the above, the ASM stock returns tend to be characterized by positive skewness, excess kurtosis and deviation from normality. These findings are consistent with the findings from other emerging markets 6 . The results also display a degree of volatility clustering 7 and non-linear dependence in returns. Following Diebold (1986) , these characteristics suggest that the GARCH specification provides a good approximation that captures the time-series characteristics of the daily returns in the Jordanian stock market during the period under consideration.
IV. The Empirical Results
Prior to estimating the impact of King Hussein's health "rumors" and the period surrounding the date of his death on the volatility of ASM, we need to determine the appropriate model that can best describe the behavior of stock returns during the period under consideration. It is well-known that the GARCH-type models provide an appropriate model for stock returns. Previous studies have reported that a GARCH
(1,1) specification captures the conditional volatility of the returns quite well. In this paper, as discussed earlier, we employ three different conditional variance specifications: the standard GARCH, EGARCH, and the GJR models, in order to examine the sensitivity of the results to employing a variety of volatility specifications. Table 3 reports the results of the different GARCH specifications for the stock market returns during the period of January-1998 to December-1999. Bollerslev and Wooldridge (1992) quasimaximum likelood t values in brackets. SIC is the Schwartz Information Criterion: SIC=L-0.5 P*log(T), where P is the number of estimated parameters. See Table  1 for definition of the Jarque-Bera, Q(12), Q 2 (12), ARCH(6)-LM and REST(12,6) test statistics. *, **, *** significant at 1%, 5% and 10% respectively
The mean equation in all specifications includes an MA(1) term in order to remove any serial correlation in the returns which may be caused by non-synchronous trading in the stocks. Starting with the mean equation results, we observe that the MA(1) term is highly significant in all specifications. This indicates that the returns exhibit serial correlation. In other words even after we take into consideration the impact of nonsynchronous trading, the market reflects inefficiency during the period of the study.
The estimated β α and parameters in the conditional variance equation for the model with GARCH(1,1) specification show significant ARCH and GARCH with β α + less than unity. This implies that the effect of shocks on volatility tends to decay within a few time lags (the duration of a shock to volatility is estimated to be less than one month) 8 . When the conditional variance equation is specified as an EGARCH(1,1) or GJR(1,1) almost similar results to the GARCH(1,1) specification are found. The estimated β parameter in EGARCH(1,1) is around 0.50, indicating a tendency for the volatility response to shocks to display a shorter memory. A leverage effect is also detected in this model -a significant negative value of the δ parameter.
Similarly, the GJR specification results provide a clear evidence of asymmetry in the returns, as indicated by the statistically significant coefficient of δ -bad news has a greater impact on conditional volatility than good news. Thus, the asymmetry impact of shocks on volatility is captured by both models.
Turning to the specification statistical tests, the bottom of Table 3 shows that the EGARCH model has the highest log-likelihood value and thus the best model. The SIC also ranks this model first followed by the GARCH and GJR models. Although the log-likelihood and SIC slightly favour the EGARCH, all other specification tests (the diagnostics statistical tests) also suggest that this model provides a better fit and captures most of the time series characteristics of the returns during our sample period. As a first diagnostic test, the twelfth order Lung-Box is calculated for the standardized residuals 9 Q(12) and squared standardized residuals Q 2 (12) for all the three models. For all the models, Table 3 Since, all the specification tests suggest that the EGARCH model seems to capture most of the market dynamics appropriately during the sample period of this study, we report the conditional volatility of the ASE based on this model. Figure 1 plots the conditional volatility of the ASE for the period from January 1998 to December 1999.
As can seen, volatility shows a cyclical pattern with significant volatility during MayOctober 1998 and January-March 1999. This provides some evidence about the significant effect of King Hussein's health "rumors" (October 1998) and the period surrounding the date of his death (February 1999).
9 Standardized residuals are calculated as ( )
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The results of these two tests are reported in Table 5 . As can be seen, the results lend qualified support to the above evidence that suggests that King Hussein's health "rumors" and the period surrounding the date of his death were the prime culprits behind the extremely high volatility of the ASE during the period of interest.
Moreover, the results of both tests indicate that the events are discounted in at least three days following the dates of the respective events. To explain these results, one can rely on either of the following two arguments. First, there is a high level of information asymmetry in the market that makes participants take a long time to arrive at a new equilibrium. Second, given the fact that the loss of King Hussein was a big event, it is natural for the market to take a number of days to completely adjust it self to a new level. REST(12, 6) 50.2854* 2.3293 Notes:*, **, *** significant at 1%, 5% and 10% respectively.
V. A Summary and Conclusions
The recent history of the Hashemite Kingdom of Jordan shows that the country has passed through many internal and external disturbances (economic and political). It can be argued that the most natural occurrence and peaceful change that Jordan had to face, the death of King Hussein, was, potentially, the most important as far as its impact on ASM's share prices. Indeed, this event in the contemporary history of Jordan is important for its emotional, political and economic implications. King Hussein's death was felt far outside his grieving Kingdom. This paper used the standard GARCH, exponential GARCH (EGARCH) and the GJR models to examine the conditional volatility associated with two major dates associated with King Hussein. These are the official denial that Hussein may die within three months and the date of his death.
The results indicate that King Hussein's health "rumors" and the date of his death caused extremely high volatility in the Jordanian capital market. Moreover, the results suggest that these events are discounted in at least three days following their respective dates.
On January 25, 1999 the late King Hussein of Jordan named his eldest son heir to the throne. His Majesty King Abdullah attended military school in England and the United States and served as commander of the Jordanian Army's special forces. In his first appearances, he showed much of his father's charisma. Moreover, it is hoped that His Majesty King Abdullah (and Jordan) will experience greater political and economic stability than that faced by the late King Hussein.
